Sharing of data sets between numerical models is considered an important and pressing issue in the modeling community, because of (i) the time consumed to convert data sets and (ii) the need to connect different types of numerical codes to better map inter-connectedness of aquatic domains. One of the reasons for the data sharing problem arises from the lack of sufficient description of the data, or lack of metadata, which is due to the absence of a standardized framework for these metadata sets. This paper describes the development of a metadata framework for hydrodynamic data descriptions using the Geographic Information Metadata,
INTRODUCTION
Over the last decade, the accessibility of data through internet-based systems has become more widespread with a plethora of web portals to access real-time data sources, forecasting systems or direct access to holdings in databases. This trend has enabled the hydrodynamic processes modeling community to gain access to a much denser array of data that can be used for calibrating and validating hydrodynamic models, in addition to providing data sets for model improvement. While this access to data is a very welcome development it has also prompted the need to develop a common vocabulary and grammar to exchange model data among users of various models in order to ease the burden of re-formatting numerical model data when using different codes, see for example the Hydrology XML Consortium (HydroXC 2005) . A key to the successful development of such a framework is the adequate description of the model data through a metadata system. Metadata is commonly known as "data about data" (Ahmed et al. doi: 10.2166 (Ahmed et al. doi: 10. /hydro.2006 2001) and is used to provide conceptual information about a data object. Unfortunately, metadata has always been treated as a less important aspect in the world of numerical modeling (Sen 2003) . Typically the information about numerical model data is placed in a few lines in the header and throughout the data files, an approach that is common for many of the currently used hydrodynamic models.
Very few hydrodynamic and water quality modeling Exchange Standard (SHEF 2005) that is used by the US Geological Survey (USGS) and the National Oceanographic and Atmospheric Administration (NOAA) to exchange data between hydrologic models. In all of these formats metadata is either embedded in the file (netCDF and SHEF), which require those files to be opened to find out what has been stored, or can be stored externally (HDF5), which makes it slightly more attractive for use. However, the meta information stored is not regulated (following a standard) and can be set arbitrarily, leaving it to a user to define what it should be. Even though all of the above formats and approaches have found more or less widespread acceptance, they fail to provide a suitable platform that could be used to interchange hydrodynamic model data. By suitable we mean a data and metadata exchange and description system that is (i) platform-independent and generic so the information can be automatically parsed using standard parsing tools, (ii) uses a metadata standard that is internationally recognized and (iii) that has a higher degree of generalization (less customization of legacy code interfaces) than what is currently available. tions that are needed to describe data sets of hydrodynamic codes. As a result, the ISO standard needs to be extended, which can be done by creating a community profile for that specific user group. This profile is composed of three parts: core metadata components (23 elements), some elements of the comprehensive metadata set (these are pick-and-choose from the existing definitions) and the extended metadata components (to be defined by the community). The selection of optional metadata in addition to the core metadata is left to the community metadata creators. However, a balance must be found between excessive description of data (the "more-isbetter approach") and a sufficient but small enough description set for usability. 
METADATA STANDARD AND ITS REPRESENTATION

HYDRODYNAMIC MODEL DATA ONTOLOGY
Typically the desire to exchange input/output data between different codes requires multiple conversion routines to move data from one format specification to another. A better approach to this time-consuming process is to introduce a framework in which data is stored format-independent so it can be parsed (on the accompanying metadata) and reinserted into other codes without reformatting. Also, in view of the fact that model input and output (I/O) data is either geo-referenced, concerns temporal scales or addresses codespecific operations, it should be categorized to provide some structure. This structure is provided by using a data type and accompanying metadata ontology that permits the description of the associated data and their relations to each other. In addition, an intriguing aspect of this ontology is that it is being made available as a web resource, i.e. it is stored as machine readable structure that can be used as a template by an infinite number of users and applications to generate and parse their data file descriptions. Because the ontology permits the extension to accommodate code-specific description elements the framework has the potential of growing over time to cover an increasing number of code-specific data descriptions, which is in essence the idea of the Semantic Web. and the sub-classes can be given a different set of properties other than those they inherit from the parent class. These differences are quite significant and will not be further elaborated on here, yet the careful identification of subclasses and properties is a crucial step of the development work as it determines the ability to properly identify and also extend this code framework. It is clear that the scope of this framework is extensive and would need to be filled over time. Hence, future work should be directed towards several goals. Firstly, the current specifications need to be expanded to include more code-specific blocks, for example for HEC-RAS, SWMM, HPSF or EFDC, to name just a few. With the growing number of data file descriptors more code-specific data sets can then be parsed by other applications to populate their input data files. Secondly, in order to make this a seamless approach the system would require a toolset that automatically handles the submission of a data file of type X that is parsed, cut into the appropriate pieces, described via the suggested metadata blocks and then send back (encoded in XML or OWL) to the point of submission. Here the owner can either make the files available on a web server (then they become parsable) or keep it on a local hard disk. Another scenario would be to search for any data (let's say velocity) on the web, find a file that has been described using this system and simply download the file (together with the grid) to obtain an instance (or many) of a velocity field at a certain time for a specific simulation scenario. Because the raw data file is well described through the companion metadata file and is also referenced to a grid that itself is referenced via a global standard Coordinate
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Reference System, a user can identify velocities at specific geographic locations within the grid. Finally, in addition to providing tools that would help to convert legacy data sets in format Y into machine readable data sets that are well described, one should also develop a repository that (i) can be used to archive interfaces that automatically convert the XML/OWL data sets into specific code-dependent formatted data sets in case the user does not want to alter his copy of the code and (ii) that can be used to store data sets for any code in the generic format for accessibility by the WWW.
The basic premise behind this approach is that of using the Semantic Web by making these descriptions accessible as a resource to any user, not only as a document that can be read but also as a resource that can be accessed from web-based applications that use the published resource both for description purposes and for finding and parsing data files. We believe that this approach can aid in overcoming the currently existing lack of data interoperability among different hydrodynamic codes.
